Bilateral changes in excitability of sensorimotor cortices during unilateral movement: combined electroencephalographic and transcranial magnetic stimulation study.
It remains unclear what neuronal mechanisms in humans are reflected in the activation of the ipsilateral hemisphere during the performance of unilateral movements. To address this question we combined transcranial magnetic stimulation (TMS), electroencephalography (EEG), and electromyographic (EMG) recordings of motor evoked potentials (MEPs). Compared with previous TMS studies, where changes in excitability might be related to both cortical and spinal mechanisms, our setup allowed a more direct evaluation of the cortical processes related to the performance of unilateral movements. EEG responses showed that the unilateral motor reactions were associated with the bilateral increase in the excitability of sensorimotor cortices. However, this increase was smaller in the ipsilateral hemisphere most likely due to the fact that the excitation in ipsilateral hemisphere coincided with additional inhibitory processes related to the suppression of mirror movements. This explanation was further corroborated by showing that only contralateral changes in cortical excitability led to the increase in the amplitude of peripheral MEPs, while neuronal activation in the ipsilateral hemisphere was not associated with the changes in the muscle responses. These results suggest that the increased excitability in the ipsilateral hemisphere was uncoupled from the modulation of the cortico-spinal output. Moreover, we show that the background neuronal activity during unilateral movements was different in the ipsi- and contralateral hemisphere. This difference most likely reflects inter-hemispheric balance between the excitation and inhibition which is required for the optimal performance of the unilateral movement.